This paper estimates the intergenerational health transmission in China using the 1991-2009 China Health and Nutrition Survey (CHNS) data. Three decades of persistent economic growth in China has been accompanied by high income inequality, which may in turn be caused by the inequality of opportunity in education and health. In this paper, we find that there is a strong correlation of health status between parent and their offspring in both the urban and rural sectors, suggesting the existence of intergenerational health inequality in China. The correlation is persistent with different health measures and various model specifications, and is robust when unobserved household heterogeneity is removed. We also find that the parents' (especially the mothers') socio-economic characteristics and environmental / health care choices are strongly correlated with their own and their children's health, supporting the "nature-nurture interaction" hypothesis. The Blinder-Oaxaca decomposition further indicates that 15% to 27% of the rural-urban inequality of child health is attributable to the endowed inequality from their parents' health. An important policy implication of our study is that the increasing inequality of income and opportunity in China can be ameliorated through the improvement of the current generation's health status and living standards.
Introduction and Background
Three decades of persistent high economic growth in China has been accompanied by an increasing inequality in income. A growing literature has documented and analyzed the sources of the internationally large income differences between individuals, households, regions and the urban/rural areas (see e.g., Shi and Sicular (2012) ). Considerably less attention has been paid to income mobility over individuals' life cycles and the intergenerational persistence of income differences. As for the latter, four recent studies (Zhang and Eriksson (2010) , Eriksson and Zhang (2012) , Gong, Leigh and Meng (2012) and Quheng, Gustafsson and Shi (2012)) have documented (i) internationally high and persistent inequality in opportunity, (ii) that income inequality is to a high extent explained by inequality of opportunity, and (iii) there are high and persistent income correlations between parents and their offspring in the rural as well as the urban areas in China. While this research implies that the likelihood that the high levels of income inequality will persist in the future is high, it does not inform us how this development can be turned around as we know relatively little about which mechanisms are important in generating the low level of intergenerational mobility. Two prime candidates are inequality in opportunities to access education and inequality of health. The current paper is concerned with the latter.
The paucity of research based knowledge about the underlying mechanisms of intergenerational income inequality does not only pertain to China but also more generally to the international literature on intergenerational mobility. 1 In developing countries health plays an important role as a determinant of income from work (Deaton, 2003) and we know from a burgeoning research literature on the determinants of health that especially early childhood In China the preferential treatment of urban areas, which among other things implies different health care systems for urban and rural residents, coupled with the residential permit system (hukou) which restricted internal migration, led in the period 1985-93 to an increasing gap in health status between urban and rural areas (Liu, Hsiao and Eggleston(1999) ). However, Liu, Fang and Zhao (2012) have shown that for children, the urban-rural health and nutritional disparities have decreased during the period 1989 to 2006. At the same time, the gap in access to preventive health care for children has also shrunk. Although differences have declined, they remain large and a cause for concern.
The aim of this paper is three fold. First, we study the intergenerational persistency of health using data from a long panel covering nine Chinese provinces, the focus of which is to examine how children's health is related to the health of their parents, catering for a host of other explanatory variables, notably parental socio-economic status and characteristics of the environment in which the child is growing up. We exploit the longitudinal nature of the dataset, and use panel data methods to correct for unobserved heterogeneity in documenting the intergenerational health transfer. Second, we carry out a Blinder-Oaxaca decomposition of the urban-rural child health differential in order to examine the extent to which this is attributable to observed differences in parental characteristics and inequality in parents' health. Third, we study whether there is evidence of nature-nurture interactions in the determinants of child health in China.
To the best of our knowledge, this is the first China-based study of the intergenerational transmission of health, and also the first study to account for the role of the intergenerational factors in examining the child health gap between urban and rural areas in China. Needless to say, the results regarding intergenerational health inequality and the urban-rural child disparity have potentially important policy implications for the most populous country in the world.
The remainder of the paper is organized as follows. Section 2 gives a short overview of previous research on intergenerational mobility. In Section 3 we describe the benchmark econometric model and its extensions. Moreover, the Blinder-Oaxaca decomposition analysis and the analysis of the nature-nurture interaction hypothesis are presented. A description of the dataset and the key variables of the study are given in the fourth section. Section 5 contains the presentation of the results of the analyses. A summary of the findings and their implications for policy and future research concludes the paper.
Previous Research -a Brief Review
Since the early 1990's there has been a renewed interest in intergenerational mobility issues among economists. This was chiefly due to some very influential papers by Solon (1992) and Zimmermann (1992) that reconsidered the methodology for measuring the phenomenon. In particular, they demonstrated that the earlier studies had significantly overestimated the degree of social mobility and economic opportunities. 2 As pointed out in Solon's (1999) survey, there are basically two ways one can address the intergenerational mobility issue: either by examining the parent-offspring income disparity or by studying sibling similarity in incomes. Most studies have adopted the former approach although it has the disadvantage of being based on one single characteristic of the family -typically of the father -and is, furthermore, associated with considerable demands on the data to be used. sensitive to differences in the data used and in some countries also to the period studied. The estimates from the siblings approach are as a rule substantially higher, which is to be expected as sibling income similarity is the fraction of the total variation in incomes that can be attributed to variation in the family component -that is, not only factors directly related to parents' income but also values and aspirations -shared by the siblings in the family. As emphasized by Björklund and Salvanes (2011) , the sibling correlation is a lower bound of family and neighborhood effects as parents may have treated their offspring differently.
A lot of attention has been paid to the difference between intergenerational mobility in the US as compared to other advanced industrialized countries; see e.g., Björklund, Eriksson, Jäntti, 2 The new literature which made use of the improved methods and data is summarized and discussed in Solon (1999) . The more recent research efforts are reviewed in Björklund and Jäntti (2009), (2012) and Black and Devereux (2011) . 3 Not only are observations on earnings from generations at roughly the same age needed but in order to reduce the noise in the lifetime income measure (which likely leads to downward biased estimates) earnings should also be measured after the beginning of the individuals' labor market careers and preferably over a number of years.
Raaum and Österbacka (2002), Grawe (2004) and a recent paper by Corak (2012) . Studies of intergenerational mobility in developing economies are rare. 4 The study by Grawe (2004) reports father-son income elasticities for five developing countries (Ecuador, Malaysia, Nepal, Pakistan and Peru) and finds that these are internationally high and in particular for the Latin There is considerably more research on the impact of early-life health on adult outcomes; a recent review is provided in Almond and Currie (2010) . Summing up, this literature shows that early life health does have decisive impacts on individuals' future outcomes like education and earnings and that inequality begins already before children reach school age, and indeed, even prior to birth. 7 The new science of epigenetics has shown that health differences at birth are not primarily due to genetic factors but are more likely to reflect interactions between nature and nurture; see Currie (2011) for a summary (accessible to economists) of this research.
The bulk of the literature of the impacts of early life health is based on analyses of data 6 See also Bhalotra and Rawlings (2012) for a study of the relationship between maternal health and infant mortality risk and child height based on a large sample collected from 38 developing countries. 7 A large part of the empirical studies have focused on health before birth. This is in part inspired by the so called Barker hypothesis, emphasizing conditions in utero, but also because the pre-birth period and the health shocks during it are well defined.
from rich countries. But there is also a small but growing stock of studies of early health shocks on data sets from developing countries. In a recent review of these studies, Currie and Vogl (2012) emphasize that the long-term effects of early childhood health shocks are likely to be larger in poorer countries. Here, health shocks are not only more likely to occur but also to interact. As the starting levels of health are lower, the probability that a given shock has detrimental / larger effects is higher than in developed countries, where mitigation is available to larger extent and more effective. Studies of developing countries have typically focused on height as the health variable 8 and the health shocks considered are malnutrition (of which famines are an extreme case), diseases, pollution and war.
To the best of our knowledge, the studies on early life health consequences in China have all examined the long-term effects of the great famine triggered by the Great Leap Forward; see 
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The Benchmark Model of Intergenerational Health Transmission
To examine the intergenerational inequality of health in China, we start by formulating a benchmark model which characterizes the transmission of health capital from parents to their offspring, conditional on other influencing factors:
The outcome variable in equation (1) A vector E it is included in equation (1) to control for the environmental impact, which includes the child's accessibility to the in-house flush toilet (as an overall hygiene indicator) and tap water (indicating improved drinking water), as well as the adult smoking prevalence rate in the Child's residential community (as a measure of in-door air pollution level). The vector H it represents the child's access to medical care, which is measured by the distance from the child's residence to the closest health care facility in the community. u it is the random error that varies with individual and year. Equation (1) will be estimated using OLS separately for the urban and rural samples.
2 Accounting for the Unobserved Heterogeneity in Health
In the above benchmark model, it is possible that the key explanatory variables MHealth and FHealth are endogenous, leading to potential bias in the estimation of intergenerational health transfer elasticity. Theoretically, the endogeneity may arise due to three reasons: (1) omitted variables affecting the health of both the child and the parents; (2) "reverse causality" between child health and parental health; (3) measurement error in parents' reported health variables. In our model, it is not likely that (2) and (3) will be the case, as the child health cannot "reversely" affect parental health, and the health indicators employed in our model (height and weight) do not usually suffer from substantial recalling errors. Thus, the possible endogeneity will most likely arise from the unobserved factors that affect both the parents' and the child's health status. where i, j and t index the person, household and year, respectively. Compared to equation (1), the added term v j represents the unobserved household heterogeneity. We use the random effects model through the quasi-demeaned transformation (Greene, 2011 ) to obtain consistent estimates of α m and α f , which are generally considered to be superior to the estimates of the basic OLS model because of the elimination of unobserved heterogeneity at the household level.
3 A Blinder-Oaxaca Decomposition of Health Inequality
The Blinder-Oaxaca decomposition method proposed by Blinder (1973) and Oaxaca (1973) is frequently used in the economics literature to explore the sources of wage discrimination in the labor market. The method breaks the overall difference between two groups (e.g. white vs.
non-white) into two components: the endowment effect which is the group difference in the observed characteristics (e.g. education and work experience), and the discrimination effect which is the group difference in the impact of these characteristics on the outcomes (e.g. wage rate). In our study, the urban-rural disparity in child health can be decomposed in a similar fashion. First, the urban and rural parents are likely to have strong disparities in health endowment, socio-economic status, and other environmental and health care related characteristics, and hence a significant part of the urban-rural inequality in child health is attributable to this "endowed disparity" in the observed characteristics. Second, unobserved differences between the urban and rural families may also lead to heterogeneous impact of the above characteristics on children's health outcomes, resulting in the "discrimination" component in the overall health inequality (i.e. the disparity unexplained by the observables).
Formally, the twofold Blinder-Oaxaca decomposition quantifies the urban-rural differential in child health through the following equation:
3 where the outcome variable CHealth is defined in section 3.1, and the subscript u and r denotes urban and rural sectors, respectively. Z is the vector of observed characteristics, which includes the sub-vectors MHealth it , FHealth it , X it , W it , E it , and H it . B is the associated coefficient vector, with B* denoting the nondiscriminatory coefficients (the benchmark impact of Z). Thus, the first right-hand-side term of equation (3) captures the endowment effect (the health disparity explained by Z), and the other two terms on the right hand side jointly capture the discrimination effect (the part of health inequality due to unobserved factors).
This decomposition requires estimation of B*, the impact of Z on CHealth in the absence of a discrimination effect. Following the convention in the previous literature (e.g. Bowblis et al.,
2013), we assume that the urban group is immune to "discrimination", and is consequently used as the base category. This assumption is justified by the higher income and higher socio-economic status (including education, health care and employment privileges) enjoyed by the urban residents. On the other hand, the rural hukou holders have traditionally been put into disadvantage and are restricted from migration into the cities. Replacing B* with Bu (the coefficient vector associated with the urban sample), equation (3) can be re-written as:
4
Making use of equation (4), we can calculate the endowment effect (the first right-hand-side term) and the discrimination effect (the second right-hand-side term) using the group means of the urban / rural samples and the coefficient estimates in the benchmark models. For example, the endowment effect is the summed products of group differences of each variable in vector Z multiplied by their estimated coefficients from equation (1), and the discrimination effect is obtained in a corresponding manner. Furthermore, the standard errors and statistical significance of the two estimated effects can be computed using the delta method specified in Morduch and
Sicular (2002) and Jann (2005).
Based on the definition of vector Z, we can further identify the detailed sources of health disparity by decomposing the total endowment effect and the total discrimination effect respectively into six dimensions: parent health (MHealth it and FHealth it ,), parent socioeconomic status as represented by the variables in vector W it , household environment (E it ), access to health facilities (H it ), demographic variables (child's age and sex, parent age), and the other factors (such as the year and region fixed effects). The contribution of each dimension can be calculated by the same method as the total effects. For instance, the endowed intergenerational health inequality is obtained by summing over the group difference between father's and mother's health, each multiplied by their coefficient estimates. Among the six dimensions, our key interest is in the impact of parental health, which is now decomposed into the endowed and discriminatory effects. The endowment effect reveals the contribution of the observed parental health to their children's health inequality, thus can be considered as the direct intergenerational health inequality between the urban and rural sectors. The discrimination effect reflects the different elasticity of health transmission from parent to their offspring (the heterogeneous impact of parent health between urban and rural families), which can be considered as the indirect intergenerational health inequality.
The Nature-Nurture Interaction in Intergenerational Health Transmission
The medical literature traditionally divides the determinants of the human health into two categories: nature, which represents the genetic endowment at birth such as the inborn traits and abilities; nurture, which represents the acquired traits and abilities due to environmental influences or personal behavior. However, recent studies in medical sciences and health economics have accounted for and consistently documented the interaction between the two dimensions. In particular, many differences in health outcomes that are often conceived of as being innate may in fact reflect the effects of "nurture" or the individual choices (Currie, 2011) .
For example, height is a strongly heritable genetic trait that is a strong predictor of a person's health outcomes. However, the sequencing of human genome indicates that there are too few genes in the human body to fully explain the variation in height between individuals.
Instead, the epigenome (the genetic "switch" that determine which genes are expressed through inheritance) plays an important role in the determination of height outcome. The epigenome switches, which are easily triggered by environmental factors and largely determine our health outcomes (such as height, weight and inheritable diseases), may interact in at least three ways with the nurture factors:
(1) A large body of research on the "fetal origin" suggests that adult health outcomes are to a high extent determined before the person is born, and access to medical care in the prenatal and nursing period is a critical determinant of an individual's health in childhood, adulthood and even in the next generation; see Almond and Currie (2011) for a review on this topic.
(2) During the prenatal period, both the pregnant mother and the in utero child may adapt to changes in the natural environment. Thus, the environmental choices made by the parents (e.g.
regarding exposure to toxic substance, polluted air and water) also play a significant role in the child outcomes. Relevant studies can be found in Currie (2011) Through the above mechanisms, the nurturing factors are able to model the epigenome switches and the expression of genes thus make a difference in the intergenerational transmission of health, revealing the complex interaction between nature and nurture.
We adopt the following model to explore the possible nature-nurture interactions:
Z it denotes the nurturing factors that contribute to the health of child i in period t. Based upon the previous analysis, Z it includes the parents' socio-economic status (W it ), the parents' choice of environmental influences on their child (E it ), and the child's access to medical care (H it ). MHealth it and FHealth it denote the health of the mother and father respectively, which represent the "nature" (2)], the signs and statistical significance of the β's will shed light on the mechanisms of the intergenerational health transmission, and will provide verification tests of the hypothesized nature-nurture interaction in China.
As in section 3.2, we control for unobserved individual heterogeneity that may affect child health by estimating equation (5) using the random effects model with the quasi-demeaned transformation. In addition, the split-sample estimation will also be performed based on the urban and rural observations to reflect the different mechanisms of health transmission between the two sectors.
Data and Sample
Data Source
The data used in this paper are from the 1991-2009 China Health and Nutrition Survey (CHNS), which is an ongoing international collaborative project since 1989 between the Carolina Population Center at University of North Carolina at Chapel Hill and the Chinese Center for Disease Control and Prevention. 10 The survey is longitudinal and has so far included eight waves (1989, 1991, 1993, 1997, 2000, 2004, 2006 Table 1 reports the sample summary statistics of the key variables; columns (1) - (3) represent the full sample, the urban and rural sub-samples, respectively.
Sample Description
[Insert Table 1 about Here]
The children in our sample are on average 9.9 years old, and girls account for 46.7%. The urban group is slightly older (10.1 years of age) with a higher female representation (48.4%).
The average, negative height-for-age (-0.976) and weight-for-age (-0.568) z scores indicate that the Chinese children's health is below the world growth standard. Due to the urban-rural gap in the economic and infrastructural development, substantial differences exist in practically all dimensions between the two sub-samples, and so, most of the group differences are statistically significant (indicated by asterisks in Table 1 is partially measured by the parents' employment ranks. In China, a job in the governmental sector (including SOE) or in foreign owned firms usually means higher social status and more social resources. In our sample, the parents who work in these two sectors account for 42.9%
(father) and 35.4% (mother) in the urban group and only 18.7% (father) and 11.2% (mother) in the rural group, reflecting the disparity in yet another social economic dimension.
The rural households also lag behind with respect to environmental quality. Rural families'
sanitary conditions are distinctively worse: only 51.8% and 16.3% rural households have access to improved drinking water (tap water) and in-house flush toilets, while this percentage is 87.6%
and 47.2% in the urban sample. A comparison of the distance between respondent's residence to the nearest health facility indicates that rural children on average live closer to a medical clinic than urban children (0.37 km vs. 0.4 km). However, this difference in distance is not matched by equal quality of health care accessible to the children. In fact, higher ranked hospitals (those beyond the county level) account for a much higher share in the nearest health facilities as reported by the urban sample (48.3% vs 35.4%), indicating that the urban residents are more likely to have better access to high quality care. Lastly, the community smoking prevalence, a proxy measure for indoor air pollution is about the same in urban and rural areas (33.4% vs.
33.6%) due to the large smoking population across the country.
All in all, Table 1 illustrates the urban-rural inequality in both children's health outcomes and the nature and nurture factors that may contribute to these outcomes. Below, we will investigate further the sources of such differences by means of the Blinder-Oaxaca decomposition method.
Empirical Results
Results of the Benchmark Model
We begin by looking at the results of the benchmark model. We estimate equation (1) by OLS on the urban and rural samples, and report the results in Tables 2A and 2B, [Insert Table 2A and 2B about Here]
In Tables 2A and 2B, Tables 2A and 2B indicates that the parent-to-offspring health transmission is stronger in rural China, with higher estimated elasticity in most models. The quantitative difference in the coefficient estimates is not large, however. Nevertheless, there is a difference in the equality of opportunity between the two sectors (section 5.3 will explore this inequality in more detail).
We next turn to the estimation results for the other control variables. Among the basic demographic characteristics, age has a significant and U-shaped effect on children's health status, with the estimated turning point at around eight years. The better development outcomes for younger children before this age may be a result of continued improvements in feeding practices and nutrition intake of newborns during the recent decade. Parental demographic variables (such as the age of the father and mother) also have a significant impact on their children's health outcomes. Moreover, the region fixed effect is also evident: children living in the Eastern The effect of parents' educational attainment is more mixed. The coefficient estimates of father's education are mostly insignificant, whereas the mother's education seems to play a more important role for their offspring's health (most likely because mothers spend disproportionally more time with their children than fathers). In the urban areas, mothers with a college degree or above tend to have much healthier children compared to those with no formal schooling (the reference category), with a marginal effect of 0.53 on the weight-for-age z scores. In the rural areas, due to the relatively small sample size of college graduates, the most significant impact is from the middle school education: women who completed junior / senior high schools are found to have children with better health (with marginal effects of 0.12 and 0.14 on height-for-age and weight-for-age z scores respectively). The parental education effect testifies to the importance of nurturing factors in children's early age development, with better parental education leading to improved health of the offspring.
Parents' employment status also has a noticeable impact, and mothers' job choices again play a more important role relative to that of fathers. In particular, the rural mothers working for government or state-owned enterprises (SOEs) are found to have significantly healthier children (with respect to both the height and weight z scores), while those working in a farm or collective enterprises tend to have children with poorer health outcomes. Since occupations in the government, SOE or foreign enterprises represents higher social status and more social capital in China, our findings indicate that the offspring's health can be affected by parents' social capital accumulation, which is an often ignored dimension in the studies on the health-SES relationship.
Prior studies also suggest that environmental conditions such as water sanitation and air pollution can play a vital role in adults' and children's health (Lee, Rosenzweig and Pitt, 1997;
Chay and Greenstone, 2005). We therefore enter the household and community level environmental variables (flush, tap and smoke) in columns (3) and (6) . Also introduced in these columns is the distance to the nearest health care facility, which represents the impact of the access to health care on children's health outcomes. As can be seen from Tables 2A and 2B , the coefficient estimates of these variables mostly do not differ significantly from zero, although in general their signs are positive, suggesting that better environmental quality contributes to better health among the urban and rural children.
The Random Effects Model with Household Heterogeneity
As discussed in section 3.2, unobserved family traits such as genetic characteristics and lifestyle choices can affect the health of both the parents and their children and hence give rise to endogeneity bias in the benchmark regression estimates. To eliminate the impact of such family specific and time-invariant heterogeneity, we exploit the longitudinal nature of the CHNS data and apply the random effects model as specified in equation (2) . The quasi-demeaned transformation in the random effects model allows us to remove such family level fixed effects and to obtain consistent estimates of the elasticity of intergenerational health transmission. The estimation results are given in Table 3 .
[Insert Table 3 about Here]
As in the benchmark model, the parental health variables in Table 3 attach significant and positive coefficient estimates in both the urban and rural samples and with respect to the height as well as the weight outcomes. This indicates that our findings on the parent-to-offspring health transfer are robust to the elimination of unobserved family heterogeneity. 13 Compared with Tables 2A and 2B , the magnitude of the transmission stays about the same for mothers but is slightly lower for fathers, suggesting that the family heterogeneity is likely to correlate positively with the parents' and children's health.
Furthermore, the signs and statistical significance of the other control variables (such as the demographic, socio-economic and environmental characteristics) are also in line with the estimates in the benchmark model. Notably, better health outcomes are observed among children in the Eastern regions, in families with higher income and with better educated / employed mothers.
Controlling for the household fixed effects, access to health care services also play a significant role in determining children's health: children living closer to a hospital are found to have better (poorer) weight outcomes in the urban (rural) sample; the discrepancy is partially due to the rank and quality difference of health care facilities between the two sectors (see section 4.2).
3 The Blinder-Oaxaca Decomposition Results
The separate estimations of the above models on the urban and rural samples demonstrated the intergenerational inequality of health between the two sectors in China. In the following, we examine further the underlying driving forces of the health inequality between the urban and rural children using the Blinder-Oaxaca decomposition method; see Table 4 .
[Insert Table 4 about Here]
The Blinder-Oaxaca decomposition categorizes the overall urban-rural disparity in children's health (measured by height-for-age z scores and weight-for-age z scores) into two components: the endowment effect which represents the observed difference in parental characteristics such as health, socio-economic status, living environment and access to health care; and the discrimination effect which represents the unobserved difference in the impact of the above parent characteristics on children's health outcomes. According to the top section of Table 4 , both the endowment effect and the discrimination effect are statistically significant in explaining the overall disparity in children's health (the overall difference is 0.345 in the height-for-age z scores and 0.236 in the weight-for-age z scores).
Of the overall urban-rural inequality, the "endowed disparity" from parents' characteristics accounts for about 59% and 48% for children's height and weight outcomes, respectively, and the remaining gap is attributable to the discrimination effect. This means that a large portion of children's health inequality can be explained by the health and non-health endowment from their parents. Thus, the labor mobility restrictions due to the hukou regime and the associated urban-rural inequality in income, health, education and environment can have a long lasting impact not only on the current generation's quality of life, but also on the accumulation of human capital of the offspring generations.
Next, in order to identify the detailed sources of the observed health disparity, we decompose the endowment effect further into the following components: parental health (MHealth it and FHealth it ,), parental socioeconomic status (income, education, employment variables), household environment, access to health care, demographic variables (child age and sex, parent age), and other factors (year and region fixed effects). According to the middle section of Table 4 , parents' health and their socio-economic status account for a dominant share of the total endowment effect. For example, parental health accounts for 25% of the endowed disparity in children's height-for-age z scores and 56% in the weight-for-age z scores. Parental income, education and employment status jointly account for 75% and 96% of the endowment effect in the height and weight measures, respectively. This result implies that the majority of the overall inequality in children's health (59% and 73% of the overall inequality in height and weight) is attributable to parents' health and socio-economic factors, while the direct parent-to-offspring transmission of health accounts for 15% and 27%, respectively. In other words, if the rural parents were as healthy as the urban ones, the differences in their offspring's health status would be reduced by 15% to 27% due to the direct (or endowed) intergenerational health inequality.
On the other hand, the discrimination effect reflects the urban-rural disparity in the elasticity of health transmission, and can be considered as the indirect intergenerational health inequality.
In the bottom section of Table 4 , we have decomposed the total discrimination effect into more detailed components, and find that most of the detailed discrimination effects are not statistically significant. This means that although the impact of parental characteristics on children's health is potentially heterogeneous between the urban and rural sectors (it accounts for 42% and 52% of the overall urban-rural disparity in height and weight z scores), the impact of each vector (particularly health and socio-economic status) does not differ significantly between the two sectors. Overall, the results of the Blinder-Oaxaca decomposition imply that the disparity in parental health is an important determinant of the difference in their offspring's health, supporting the hypothesis of the intergenerational inequality of health in China.
Nature-Nurture Interactions
Next, we turn to the interactions between "nature" and "nurture" and explore their role in the intergenerational health transmission process. As discussed in section 3.4, heritable genetic traits such as height and weight are traditionally thought of as pure natural endowments, but have in recent medical studies been found to be correlated with "nurture" factors or individual choices (Currie, 2011) . Specifically, the epigenome switches that determine gene expression through inheritance can be triggered by environmental factors, and thus parents' behaviors and choices can have a long-lasting impact on their offspring's health. If parents with better health choose to live in a "cleaner" environment or engage in healthier lifestyles, then the above mentioned intergenerational health transmission will be amplified by the nature-nurture interactions, as part of the parents' health capital is transferred to their offspring through the behavioral channel.
[Insert Table 5 about Here] Table 5 reports the estimated nature-nurture interactions in China separately for the urban and rural samples. Each column has an outcome variable that represents one particular nurturing factor, and our focus is on the coefficient estimates of parent health indicators, i.e. β m and β f in equation (5) . As shown in columns (1) - (5), parental health has a significant and positive effect on all socio-economic dimensions in both the urban and rural regressions. For example, healthier fathers and mothers (indicated by their height measures) tend to have higher incomes, higher educational attainment (measured by years of schooling) and higher ranked employment (measured by government, SOE or foreign sector jobs).
Similarly, from the results in columns (8) - (10), we may note that in both the urban and rural families, parents with better health are more likely to live in a cleaner environment with improved drinking water, less indoor air pollution and better overall household hygiene. The results on health care related variables [column (11) ] are less pronounced: the correlation between parents' health and the access to health care services (as measured by distance between residential locations to the nearest hospital) is not statistically significant. This may be due to the reason that the nearest health care facilities differ from the ones parents actually used during the prenatal or nursing periods, and thus plays a less important role in the nature-nurture interaction.
Overall, the above findings suggest that there is a positive correlation between parents' health and their socio-economic status and environmental choices. Thus, parental health is likely to be transmitted to their offspring through several "nurturing" channels. The results support the "nature-nurture interaction" hypothesis, and imply that the intergenerational health transmission in China may be intensified by such interaction.
A comparison of the coefficient estimates between the urban and rural regressions in Table 5 reveals that the nature-nurture interaction is stronger in the urban sector. Healthier parents in the cities are more likely to provide a better nurturing environment to their children, which in turn strengthens the parent-offspring health correlation and tends to exacerbate the intergenerational health inequality.
Conclusions
As is well known, the Chinese economy is characterized by a high, and for almost three decades increasing, income inequality and recent research has, moreover, demonstrated that this is accompanied by a high degree of inequality of opportunity. The mechanisms giving rise to the high intergenerational income persistency is not well understood, but education and health are two factors often mentioned in the discussion. In this paper, we have examined the intergenerational inequality of health in China, focusing on children's health and the extent to which poor health is transmitted from parents to their offspring. Our econometric analyses show that parental health is strongly correlated with their offspring's health after controlling for the parents' socio-economic status (education, income and type of employment), demographic traits of parents and their children, environmental and health care factors, and unobserved household heterogeneity.
A considerable part of income inequality in China reflects the large income differences between urban and rural areas. This disparity is also present in children's health. According to our decomposition analysis, the bulk of the urban-rural child health differential is due to differences in urban and rural parents' education and income, but differences in parents' health also play a significant role. Thus, if there were no disparities between urban and rural parents' health, the inequality in their children's health would be reduced by 15-27 percent. We also find that nurture factors (environment and health care choices) are strongly correlated with nature factors, providing support to the notion that nature and nurture factors interact. These interactions are likely to amplify the intergenerational transmission of health.
Improving the health of its population and reducing the urban-rural disparity in health are one of the major challenges for China. Our study has shown that differences in children's health are largely explained by differences in parental socio-economic status and that the urban-rural health differential also reflects these differences. This implies that policies aiming at a reduction of the influence of parents' socio-economic resources on their offspring's health would not only lead to improvements in health in general, but also contribute to a reduction of the urban-rural health gap. Studies have shown that poor child health has strong negative effects on children's performance in early school years 14 (especially in the rural areas) and hence their future accumulation of human capital. Consequently, this type of policies will have important spillover effects into the labor market. Note: (1) The statistics reported are the sample mean with standard deviation in parenthesis. (2) Asterisks (*) denote statistically significant difference between the urban and rural groups (at 5% level). (3) The annual household per capita income is measured in 2009 yuan and is calculated by dividing the total household income by number of people in the family (parents and children). (4) The community smoking prevalence is defined as the number of smoking adults as a percentage of community population above 18. indicators, which correspond to the child health indicators (hzscore, wzscore). indicators, which correspond to the child health indicators (hzscore, wzscore). Notes: (1) All regressions control for the household fixed effect. (2) ***, ** and * denote statistical significance at 1%, 5% and 10% level respectively; robust standard errors are reported in parentheses.
(3) MHealth and FHealth denote mother's health (heightm, weightm) and father's health (heightf, weightf) indicators, which correspond to the child health indicators (hzscore, wzscore). access to care (distance to nearest health facility), demographic factors (female, age, age 2 , agef, agem), year fixed effect (y93, y97, y00, y04, y06, y09)and region fixed effect (east, central). (4) ***, ** and * denote statistical significance at 1%, 5% and 10% level, respectively; robust standard errors are reported in parentheses.
